and proton toxicity (Mao et al., 2014; Aragón and Navarro, 2017; Fang et al., 2016 and MES (2.5 mM) was added to the nutrient media to buffer any changes in the pH.
166
The media was refreshed every four days. There were 9 plants in each pot and the 167 growth condition was the same as mentioned above. 
260
GS and GOGAT activities were measured according to the method described 261 previously by Zhang et al. (1997) and Singh and Srivastava (1986) , respectively.
262
Activity of NADH-GDH was determined according to the method described by 263 Loulakakis and Roubelakis-Angelakis (1990). GOT and GPT activities were assayed 264 using the method described by Wu et al. (1998) . started by adding 0.1 mL enzyme extract to 0.9 mL of the reaction mixture, and was 274 carried out at 25 °C to monitor the changes of absorbance at 340 nm for 180 s. Col-0 ( Fig. 1B and C) . In contrast to chl1-1 and chl1-5, the phenotype of chl1-9 was 311 consistent with Col-0 ( Fig. S1A and B in Col-0 was stable in the root and significantly increased in the shoot (Fig. 2C) . (Fig. 2D) .
343
The with respect to that of control (Fig. 3A-D) . higher than that in chl1-1 and chl1-5 (Fig. 3A-D Under control conditions, GS activity was significantly lower in chl1-1 and chl1-5 359 than in Col-0 in roots (Fig. 4A) . The GS activity was decreased in Col-0 plants 360 treated with (NH 4 ) 2 SO 4 , but was not affected in chl1-1 and chl1-5 under the same 361 growth conditions (Fig. 4A) . In shoots, (NH 4 ) 2 SO 4 significantly increased GS 362 activity in Col-0 and chl1-1 but not in chl1-5 (Fig. S3A) .
363
GOGAT activity in roots did not differ between genotypes in control (Fig. 4B) (Fig. S3B) .
369
GDH activity was significantly higher in Col-0 than in chl1-1 and chl1-5 in root 370 under control conditions (Fig. 4C) . (NH 4 ) 2 SO 4 had no significant influence on GDH 371 activity in Col-0, but increased GDH activity in chl1-1 and chl1-5 (Fig. 4C) (Fig. S3C) .
374
There were no differences in GOT and GPT activities in roots of the three 375 genotypes under control conditions (Fig. 4D-E) ; however, (NH 4 ) 2 SO 4 increased 376 GOT activity in chl1-1 and chl1-5 but not in Col-0 (Fig. 4D) . Although GPT activity 377 in the three genotypes was higher under (NH 4 ) 2 SO 4 treatment than in the control,
378
there was no significant difference between the genotypes (Fig. 4E) concentrations in roots than did Col-0 (Fig. 5A) .
393
Soluble sugar concentrations in roots and shoots varied slightly in the wild type 394 and mutants in the control treatment (Fig. 5B) Fig. 5E and G) .
410
To further investigate the effect of (NH 4 ) 2 SO 4 on nitrogen metabolism, we in shoots in wild type and mutant lines (Fig. 6A and B) . Glutamate (Glu) and 415 glutamine (Gln) in roots of chl1-1 were significantly lower than that in Col-0 with 416 (NH 4 ) 2 SO 4 treatment ( Fig. 6C and D) . In shoots, there were no significant 417 differences in amino acid content between Col-0 and chl1-1 under control conditions 418 ( Fig. 6A-D) ; however, (NH 4 ) 2 SO 4 treatment increased the amino acid content with 419 the exception of Asn in Col-0, which was lower than that measured in control 420 conditions (Fig. 6A-D) . In shoots, Asp, Asn, and Gln, but not Glu, were significantly 421 higher in chl1-1 than in Col-0 under (NH 4 ) 2 SO 4 treatment (Fig. 6A-D) . significant difference between the two lines (Fig. 7C) .
440
Applying AVG alleviated the chlorosis in Col-0 after (NH 4 ) 2 SO 4 treatment, 441 whereas chl1-1 and chl1-5 were unchanged ( Fig. 7D and E in the presence of (NH 4 ) 2 SO 4 ( Fig. 7D and E) .
445
The expression of the senescence-related genes WRKY45, WRKY53, SAG13,
446
SAG29, SAG113, and GEN4 were assayed after treating Col-0, chl1-1, and chl1-5 447 with (NH 4 ) 2 SO 4 (Fig. S5A-F) . All genes were significantly up-regulated by 448 (NH 4 ) 2 SO 4 treatment in Col-0; in contrast, the expression of these genes in chl1-1 449 and chl1-5 was less up-regulated or even down-regulated, as was the case for GEN4
450
( Fig. S5A-F photosynthetic rate, and chlorophyll content ( Fig. 1 A-E (Fig. S1A and B (Fig. S1C) .
487
These results reveal that NRT1.1-dependent NH 4 + toxicity in Arabidopsis is 488 independent of the function of NRT1.1 in NO 3 -transport and stomatal regulation. (Fig. 5D-G) . assimilation capacity and amino acid metabolism (Fig. 4, Fig. 6, and Fig. S4 ). showed enhanced GOT activity under (NH 4 ) 2 SO 4 conditions (Fig. 4D) . Furthermore, 537 this was consistent with the increase in Ile and Thr contents (Fig. S4) (Fig. 2D) . This result indicates that increased NH 4 + uptake in NH 4 + accumulation in Col-0 than that in the NRT1.1 mutants (Fig. 3 A, B, and D) . reported that GDH responds positively to abiotic stress and is important for the 573 detoxification of NH 4 + under stress conditions (Boussama et al., 1999; Bittsánszky et 574 al., 2015; Zhong et al., 2017 
